A model for investigating the local action of bone-acting agents in vivo: effects of hPTH(1-34) on the secondary spongiosa in the rat.
Cytokines and other local factors are likely to play an important role in bone remodeling. The purpose of this study was to develop an experimental model for evaluating the local action of various hormones and other agents on rat femur trabecular bone in vivo. Through a 1 mm diameter hole (1 mm deep) on the lateral aspect of the distal cortex of a rat femur (0.9 cm above the joint), a polyethylene tube was inserted and glued onto the bone. This tube was connected to a vascular-access-port which was implanted subcutaneously in the hip area of male Sprague-Dawley rats weighing 190-210 g. To evaluate this model, a single 50 microliters injection of 10(-8), 10(-10), or 10(-12) M hPTH(1-34) was given 1 day after catheter implantation and the number of osteoclasts was estimated 30 hours later. Bones were fixed, embedded, and stained with Masson's Trichrome stain and subjected to histomorphometric analysis. The single local parathyroid hormone (PTH) injection caused a dose-dependent increase in osteoclast number from 1.7 +/- 0.3 for phosphate-buffered saline (PBS) controls to 3.4 +/- 0.5, 5.8 +/- 0.9, and 5.4 +/- 1.0/mm for 10(-12), 10(-10), and 10(-8) M PTH, respectively. There was no increase in osteoclast number in the femurs of PBS-injected control rats, in the femurs of sham-operated rats, or in the untreated contralateral femur of the PTH-injected rat. The local injection of hPTH(1-34) did not change serum calcium, serum phosphate, or the urinary phosphate/creatinine ratio.(ABSTRACT TRUNCATED AT 250 WORDS)